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(54) SIGNAL TRANSMISSION CIRCUIT 

(57)Abstract: 

PURPOSE: To reduce external resistors for termination, 
to reduce the packaging area and to reduce the cost. 
CONSTITUTION: When transmission signals S53 are 
outputted from an internal logic circuit 53 inside an 10 
50 and resistance means 51a and 51b are ON/OFF- 
operated by the signals S53. Thus, binary signals S50 are 
transmitted from an input/output terminal 41 by signal 
amplitude smaller than a terminating potential Vt lower 
than a power supply potential Vcc. The signals S50 are 
transmitted through a transmission line 40 to the IC 60. 
At the time, by the signals S63 outputted from the 
internal logic circuit 63 inside the 10 60, the resistance 
means 61a is turned ON and the resistance means 61b 
is turned OFF. The signals S50 transmitted to the 
input/output terminal 42 are amplified to a prescribed 
logic level in a reception circuit 62. 
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(57) i^mi 

m^] I c 5 0 i^-^p^ajfftamK 5 3 <c> infm-^ 

ixS, dcOft-^SSOti. fEiMiim4 0S::rM.T IC6 
0^^m$il-&, CICOB*, I C6 0|*I<JDI*I§5i^ISIK6 

fsiH? iX-C /^d-^ S 5 0 {±. S«0S& 6 2 T-m^cOi& 
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lit-m 1 CO 2ffiii#^KrfBm 1 «Aai:'34i&^*>^MfBfK 

tEi^s«at3jt^-c/J^s V ^fi-^iiiiiT'miesi 2 2 «ift 
^2iOj^fiiiis&. m/wm%'m.m^hm^2(r>x\ii 

ft. miiSimu^fi'Rx/m2mmu'^i'^^-rhmi<o 

com 2 ifeaiU''</wr^7^itS i: Tl3S5c4^i; 0 . 

^imizammimmuKMzm&^titzm 1 <oMi»fi 

mm^i<oxtii:hm'^tm2crmMm.'&t(omzmm^ 
tL. mmmzimim 1 oinftft^om 1 i^mu^fi-x- 

ffi-^<5Dm2i&il^'^PTjry«®i:^(r-5-C«Jie!ft1t-f y 
mtm 1 ^S^"^;^^^t£^^i^:tm^iem l coSiJ^fl-f-tc: 

^'>x^y^t^?,m2cr)tm^^t^:mt. 
mss^2ffymmmmi. 

mmmm&.tmmm2coxiii:t]^=Ft cors^zmm^ 
ti. wiess 1 mmu^i'Rx/m^2mmu^\^i:^i- 
s.m2<7)mmiE^i,zm^t . mmmiziiwim2<Dmmm 

■f-o^ 1 mmu^fux'^y^mt^'oxmimt^ y^ 
—yy:f.t^L\.^^yt'-ry:^t^y)^ *^oitsi2c7) 

i^mm^<D^2tkmi^^\^x'^y^t^j:-:>xwmm^ 

i: ^ I? , Sfin#t{i^ 1 mmu^Hz^^ixfit^2 

miern 2 cTjAiti^i^-? wiem 2 t <Dmi,zm 
m^ti. mimiznm^ 2 <mmm^<7>f^ immu^ 
)vx-^ y)mtt£-^x mmm t ^: 0 , t^-omm 2 

fc{±iines^ 1 wm\y^v{izWi^^tLfzm^2<7iumm 
^\,zi:',x^y^mt^£hmA<r>iim.^^t^mttz. 
^ 1 2:!mst-r-i>ft-§-eiMiiiss. 



[ if 2 ] ft 1 temcofi-^fKi^ii]g§(c*5 V , 
miem 1 osfSdissti . ««is«<4 1 . Bof em 1 <o Ata:^) 

Sig^SI/i>ixT<SKnem2c7)2ffifi-^O^firfcS>, ^ 
tttiK LT B!if2B'f€iO^U'<;l^c7)||2 <7)Sflfi-^^ai 

«riem2cogftiiiiJ&{s, frie^mtti:. iirls»2<7)A 

SI. 

wmsmiim-'mzmn^titzm i <oxiii:^WFt , 

^ 1 ifirS^'<.;PSt^ll2fSiaK;i'^Hrrsmi coSHi 

j:b>^T/j^$ V ^m^imx'm 1 CO 2 mm-^^mmm i oa 

t , lirieig 1 coiintft-^S: A:;^ L T -^-coig 1 i^iK/u 
2 iiaK;nc*-:># . Mtem 1 coajis«fii J: o 

tffiV-^SI 1 <r)#M«ffifcll2<^^?!S«{ifcC0PSJ«0«{iilg 

f^T-2S«c7)||l 2SiV|g2<7)^meS:ai:'3t-|.^ 1 CO 

mmmm^^m^t . lateis i x{im 2 coaj^mc^t m 
leimMmK^^i^fiiem 1 ^Aai:>j^^^^'^>ftT < i>m 

2<02ffi«-f-i: S:iaK(iSiliL-cm^c^fi^U'<^l'Com2 

MieeiMissscofMtc^i^ 2 (OAai:»jais^^t . 

Hijfeisii&ai/^/i^s,t/^'frieig2f&aL'^yu5rwr'&^ 

2coiMftfl-§-5A^)L-C. Bgie«^«^lfcik^-C/h^v^ 
d-^HIiT'liJifi^ 2 CO 2 fflft-f-Sr Mieil 2 CO Aai:>JiSl^ 

2commm^?:xij Lx^<r>m 1 ifeap'<^;us.t/fm2M 

SP'^yl'tSo-^ , mfia^ 1 cr>^mm&^ 0 ti£v^||2 
cO#BS^fi fc mfteSI 2 0)mMMM t cOScofliiEiirtT- 2 

a«cosi 3 s:t/="m4 co*j»«fi[^ aj^i-r 2 co»jfim 

iSSS*»'?>firfam2(0Aai*«^=^)ii'c.ttT< sifnasii 

CO 2 ffifi-f - ^rut&igfi Lxmm^<7)mm v^}V(tm 
1 cosftff ^&aj:'3-r^m2cosft[sig&t ^^-r-g.^2 
(o^mmmk^. mt.tim^\mmkxh^x . 

MiB^lcOiMffi®SS«. 

Hffia^^«ffii: Mi2IS 1 <r>XWx-y}W?-h<nmzW^^ 
ix. H<nS^lc031fi«#co|glffeSU''<>;l^T'^>-*t«i; 

t ^: 0 . Htjiem 1 coiimm^iOlg 2 ISrSP'<.;Pr3f 

Buism 1 coAai^)ffi^^ t Buie^2 fc copsitc^ 

i^^fL, M^l<Oi^«ft-^cOISli^P'<.;WT;t7l^ 

®- 1 ^ -:> T ISiitmi ^: ^ 0 , mfiem l cOiMftft-^-cO^ 2 
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fIieil2coi*fi«-f-<om2iSfflU'<;i^-C3r7<^ 

m^ir. mm2(r)mmim-<^mimtmi^^)V'C:^y^ 

mt^-orm^^Mb^'o . mrfeig2cojtftfi-^co^2 

Buiea^i. IB2. ig3^it/iS4cosifi;^Sf4. ^^yvm^ 

Mieh ^Vi^'XrJ' i:li:i?'JlcSi!$ti.m2tfO>f vt-yy 

Krie^ 1 Rx/m2 <7i^m&.^mmi , 

m^commu^Hzmtx:^yy:t7:\kmt^Ki . 
• ^m<7)f^izm&(o-( y\:^-yyxi^-^^m 1 

cr>mizm^<r>^ y'€~yy:^^^hm2im.^^t . 
yx^^-thmimkh. 

mm2Wim-^tm\\<izw^^ix. m^<r>>{y\:-y 
yx^^'ti>m2m.ifitx. ^n^ixmwLLtzzt^i^ 

iwmi ] mmetm<7m^mmmizi5^^x . 

wiKm 1 mi^^mj^mm 2 wsx^mi . ^ y^m<7) 
^tcF;f^co-f y\f-yyx^^'th\'^y'Jx^x\ 

in^ms J n^etm<7ym^^^mz^\.^x . 



^(T)^ y):i-^yxt:^hmit<^mm^x\ -ett 

[000 1] 

P-'^/U (UT, "H" ) fcffiK/U (OT. 
"L" C0|grg|l/'<i;U^:ff-r'i.2ffiffi-tS:jllSm 

[0002] 

[t^osi#] ^<m.<^^\^^mzmt^^ 

tBfcLTti:. mtf, <>:coJ:3=5::S:fRl-iS«$tt4tO 

UtiR: a^xU'^' har:^::?,^ 5 5 6 ( 1 992-6- 
8) BSv^u-^b/Hd:. P. 110-113 

fcj: 0«Jt?ix.?.?SgSco I c^tcfcftS 2<lfi-§-c7)ili^ 

0 s \y^MziiVri,^wm,<r>^-)imm(»^fi^i\.2v 

(OT. GNDi:V%3) PBl<^^^<Oj^CJ:oTMfc 

CO I C ^H^f-STU 0iJi.(ff4'*3!!iil^S 
( lUT. C P U t V ^ ^ ) K^cOfgtf U < HIStC 
■^j:hf^.^X'hh , C:iX^>coraii5r#P^f ^TtS^tC, TT 

[ 0 0 0 3 1 ii2«i. mk<7)m^imwim<r>m^x'h 

^i^co^ y^y x.—:xmnx'h'0 . EI^L^rv^riO-b 
a^ic}^*fe§tt/;e3^8Sl O^THg-LTV-vi,. gjHIS 
Ki oco-sg<?)^:7f-.yr«B^i 1 fcii. ijisgffljstfii 

3$-:fM.Tif$iiB«{jiVt *>'EPJD$tt^i:fttc. IC20 
ifiW^-^1xx\^h. eiM^SSl 0C0fl&3Sc7)5r7^-y7-aS 
^^12fc:<±. I C3 0*J«^^$ix'tv%5. IC20t±, 

mm-hmmmwsm (Wt. miryytx^o ) 2 

1 a*>(^J3rSSfi®8&2 MSfilII«&2 l«0ffi:»5fi 

■^^Ma-ri.i*isi5[sis§2 2 t-c\ Wfiit^ttTv^?.. ic 
3 o{4. iMftfi-f-^ai:^-r^F*=igi?[i]s&3 1 1 . mmmm 

mzm-^^ 2ffim-^Srai^rt-^j^filHlS&3 2 fc-c. 

$fLTUS. 2im®S&3 2<±, CMOS-f V>'N'-:J'3 2 
at, I^CMOS-Y y^S-^3 2 aC0ai:fjfl;{5t=;J:oT 
h«IJifil§iX-SN^A';t>yl'MMOSFET (JJlT. N 
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[0004] a2CDfi^EjMlilg&tt. mUtS . 3 V<7) 

flismcivcc-ci&frrs I c 2 ostx i c 3 otctjv^ 

'^cOIC30*»f>IC2 0^2«ft-f-£fSII-t-5.-< 

1. 2v~2. ovcrm^mi^yt iz^i^^tih, mt 

^^m^avt =1. 2V. NMOS3 2 b(50:ty*^®{±} 

eommm^tmmms&3 2 p^cocmo s-< y^^-^ 3 2 

aT'R^^iX, KCMOS^ y^\'-iS'3 2a<7)ai:bSfi[ 
liJ:-?-rNIVIOS3 2bj!)i^>'/jr7$ix^. .Iixtc<J: 
0. teiiaftS&lOfi:, "H" 2V (=Vt ) , 

"L" *^0. 4VC7D2-(lffi-^T'lEEt!j?iX'i.. IC3 0*» 
<^ttl*3ix^c2<tm-f-**SiMilSS&l OSr51LTIC20 
1 . -5-c02<Sm-^*«^fill[S& 2 1 I^KOHiftr 
VT2 1 a(:J;-5T^«{2Vr 0. 8V) 

tim^tt. ISSiMimi 0*>^>iM'^nTS/c2ffl«-^ 

CO "H" / "L" *^i^£ii$ti. ^i^izmm)ryr2 1 

a TC M O S U^/WdSfiS iXT F^SPHSI 2 2 -^j* 'sil 

[0005] eiiliSS& 1 0 5rfaiS^S 2 ffifg-f-Offi-f-S 
liiiO. 8Vt/h$<. i/i. SE^iMiaS&l 0<0— SSO 
7 ^ -y 1 1 izi±m&mm 1 0 y f- 

^vxLzt^H-w ytr-yyxsr^-r.g.ffitn:i 3i>z 

■t:isb. -eiMimi o±coilifiiBiB&-3 2<?)ai:^ji!»ete*4L 
Xm^cO'J'^^j^^'-^^mirSMX'^ . CMOSl-''s;U3b-I.V\ 
{±TT L U-'<JU-C(55fi-^Em(Cifc«£ LX ^mi}>'OiSm^ 

[0006] 

[5%Bj**jg^fcLJ:oi:-t-g.i8fi] m2<Dm^mms^x' 
{i. CMOS^'<;^^TTL^''</^<7)fi•^^g3^tcJt■^T 

mi>i:mmmmt!i^-yx\^tzm^m!:\^. w^ftt 
mfic^-vynt.zm^mm!i^\f^m^^tx^(Dm. 

[00 07] 

[pffl^i^-r.&^^46^^s] miai/^m2io^HH{i. 



^<^#14>f yf-iJ^yx (i^Jxtf, LZ) ^Wt-^fSilS 
ISSSi: . HuieeillilgS&tT)— Sgtc^^^ixf^m 1 (?) I C 
i: . mfE^Silli^<^SgtC^$fl/^m2<0 I c t s-^i 

ix^v:® 1 (r>x^-hm-t . m 1 (onrnmL ( Baj;c{±\ v 

cc) J;Oi>ffiv^#|iSmfi mui. vt ) t:Jt^-C/h§ 

\m^mmx^ i <o2ffi^i-^s:Mta^ i <^Am*4g^^*» 

ih,m5Bmim^mm-hw. i coiMffssst . lyiBfSj^ 

^fiSA^'b MteiS 1 OAail^Jffi^iM f>ixT < s m 2 O 2 
fi[Hl8&i:S-, WtTV^S, ^2(OICti. nfiEeiM^S& 

cofijiffitcjtigg § titz% 2 coAai^iiS^ t . mm^rn^ 
l,zit^X'\^^\.m^mmx'■mi^2^2m.m^^mi^ 

2 OAai:?3Sifr?*»^)1(riESilgit8S'^i*tiT5 m 2 coilie 

lassfc , MiEeiM^**^ Huiem 2 oAai:'i3ffi^^iii'i> 

< -1. liiiEIg 102 ffi«-§^$rSfi UT0r^6Of&SK 
;H:ii«-f-sm2£0S«lllKi:i&, ^LTV^S. 

[0008] irrieis 1 c^inmsssjiss 1 <r>msi^^tm 

2 f^tS^gi: , $ i^. icsolB^ 2 coiUftHlSS^ill 
3<^in:*Kf:lg4coffi!ji^gi:S:ffi|;iTV^S. ^lO 

ffits^sji. mmmmRtmim i coAas^iSB^i: <^ 

^2fefa^^K0!ixjf, "L" ) ^^-r-smicomm 

uo\^X':^y^h^j:'^xmtm^^ y\f~yyxiL^ 
y\^~yy^ t ^5: 0 . 1 OMfi«-^o|| 

2mmV^)V'City^t^j:'^Xmmm}i^j:^ . ^ 

^izitmm 1 1 <7)mmm^iz 

x^xyi-y^,b^hi>(DX'h^. ig2c7)jgfii:¥S{i. 
MiemioAai^is&?i:ig2c7)«i!gi;fi[ mi.ii. mm 

^ 0 , *^-5Hulfi^ 1 cOilHifl-^om2fiSl''<^l'T:5r>' 

iXTtKrlEm 1 £7)M«l«^tci: o T :t 7*t® i: t 

[0009] m30ffiSi*S{i. H5iE$l^m{5i:friEm 
2coAffi::'j^i:<7)Si:«il$n, MiEIg i 

Rx/mi-m 2 um u^ju^r^^h m 2 c^jumft-f-t^ao- 
3iimt;«Mm2coiM(i«-9-t7)mii&av'<7w-e5j- 

-ryxt^o. *»-:5^2coiMfifi-^com2ffea^'< 

1 t&il v^/i'lt^SSix^.rm 2 o$iJifiift-^tc J; o T :t > 

|g 2 cOAm:t)^ t ItflE^ 2 cOSi!S«fi[a <OW\izim$ 

ti. m.mmiziimism2ff)mmm^<r)^immu^/uT 

yt-y^^mt^-^xmsc^tKc^ . i)>':>mtm2comm 
m^com2mmu^ux-:^y^t^'yxmii^^ y 
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mtm 1 mm\y^Mz^-$ tu-^mism 2 (?D®ji£iifi-^tc 

[00103 ^3~m8<7)5|B^{i, ffi-^giiHIii&fCtJV^ 

1 <7) I c{±. mii%Tm^c^~mzi^m$tifc:m 1 ox 
mie^ 1 coAai:'3is^*-'^mrieejMiim^jM(rr-i>^ 1 

coi^lHlfS t , mife^ 1 Oinmm-^J- A;^r LT -eois 1 
IfeSL'^/PSt/Sg 2itilP^;Kca-:J# , fJiei^ 1 con 

j; 0 i> ffi v-'ig 1 <^^mnML t m 2 conismffi «o 

^(rMMMnx 2 1 2 co^Jpm^ tiJ^i 

<;K7)m2<o^<im-^t:ai:^3-rsm 1 <^'&mm^t s-^r 
[ooii]is2coic{i. miimm.^<7)mmz.mm. 

mm 2 2 <^3g|fi«-^$- A:»3 1 T . 

ffi-^Srfneig2coAai*^^^A-^B!nee^ss^3^ftr 

-S>Sg2<0iSftIIlSS^. 1fnESS2iOiMft«-f-*A:^3LT-f- 

com 1 mm.h'^jvm/'m 2 , fjiem 

1 <?5iti!S^{Si 0 t {Sv -^Ig 2 iO#H5fl;ffi b wiem 2 com 

mas- aj*--r §^ 2 t ; Bfneig sx- 

{±SI4 t Hlif asmi^*- 2 cOAtB^I 

5|g^jii -^ixT < -g. friem 1 CO 2 fiim-f- 1 ^ m&fiiti L 
[00123 linen 1 (^mmmmis^ 1 comK^m t n 

2<^tJi#^gi:?:ii;t, $ ii>tc:m2<03ii«|IIffi«lg3<0 
ffifii^Si:m4coffitn:^iai:$rfili.TV^S, ^icoffiSt 
. Bfrie$*««^Ifc Miem 1 co Affi:':®^ i: coratc 
ix.. mim 1 coiUfifi^com 1 mmu^i'X':^y 
ws^b^-yxmi'mt^ y\^-:}^yy^bmv\>^-( >'t- 

:^y^mb^j:'^xmti^^mb^&h<7>x$>^, m2c7)ts. 
m^mi. msd^i(^xiii:hm'bmd.'m2crmMmm. 
b <omi,:imm^ti. mtsm 1 commm^com 1 mm 
/i'X':^y^kmb -oxmii^mib ^ 0 , mim 1 coiMft 
fi-^£0|g2liiiK;u-C'^vifc®,t^ro-CH>rie#14^ 

[00 1 33 m3cr>m.u^mi. mEmi!smm.bmmm 
2<oxtii:fi^b(omizmt^^ti. msim2cr>mmim- 



(Dm 1 mmi-^j\^x:t yvmb^j:-yxmwf^it^ y^- 

ifyxbmi^^^^y^-^y^^bts:^. w\UW>2<r)m.m 

m^<n% 2 mm.v^}\^T:ityw^b^j:r,xmwmb 

hi,<r>xhi>. ^fz. w-Ac^mfi^mi. m^2(DX 

\^-fym-bw\sdm2<DnMnMLb<D^i,zmm-^ix. liftB 

% 2 <Dmm^<Dm 1 tirni^^k-c^^m^ t ^^tih 

[00143 

[ f^ffl 3 m 1 ai/m 2 (Dwrn J: tlif . ^ 1 co«j®«& 
J; 0 1 ffiv >*^««fifc]:k<T/jN$ V m^mmx. w. 1 CO 

2mM^^W.l<niCi3^(^^tit-fV,t., ^comi£02ffi 
fl-^*^'{KillS^Sr:rt-LrSI2<^)IC^^,ti.S. i<0 
^, m 1 CO I C F*Icolg 1 £!D3*«@iSTti, m 1 cOiMflfi 

■^con 1 ifirau'^/PT'® 1 <mSi^Wfi^yms.b^j:'o 
xBS^mcrmsL^ y\i-ryxbmvy<^^ yy^-^rv 
At>6rO, '^^^z^%2<nwm-m^-^yim.bts:-^x 
m^mm^btch, ttz. mi<ommm^ii^m2mm\^^ 
)v<r>mzii^ mi<r>M.tK^^ifi:ty^b^-jxmm^ 
Mb^j:*). §4>t:. m2(r)m.iA^mi^y^mb^j:'^x 

B^^conit-f >-tr-y>-xi:^LvW y\:;-yy:^ 
b^j:h, iixfciO. mic7)j^filHlSS*^4.mico2<ifi 
^\M,1i^1x. *<7)mi<^)2ffifi-^**ejlitaKSr^fr 
IS2C0I C^^,*tS, 3S2tfOI CF*IcO|g2<?)S(ilHlS& 
•eti: . {silii^*> ^>3M ^ CO 2 

§ V ^ft^jiilS-c-S^ 2 c7) 2 fflfi-^^ |g 2 CO I c *^ A, ai:tii- 
ix«f, '?■^m2£02^l^i-^*ieilliSK^^^tTlPlcoI 
c^iii^,*is. ^ico^, w>2<r>icncr)mt9mbw,i 

<n I C P«5«^®«lM^fc «v Huien 1 0 2ffl^t-^^Oill^- 
i6^^tliI«cOill#i:^^l>. 

[00 1 53 m3-m8cO|N&Ha{cJ;^t{f. ||lcoiC|*i 
tciiV^T . ^ 1 coai««-^t=«-:f 1 co«j®lie J: •) 
tffiv^*|ffi«{4tCifc/^T/jN$ V^fi^|g*IT\ m £0 2ffi 

^i#^micommiiIS&*»^.atl:*3t-tL{f, -?-comco2ffl 
«WfeMIIS&S:^LTffi2coi C^^ii. ^com2 
(7)ICrtcom2cOS«lll8ST-^fI$tJ.S. Cicol?^. |gl 
CO I C n(r)% 1 cOii^llHlS&T'tS . 1 cOiMfim-^con 1 
mmiy'^iVX-m 1 cofitn;#ia*^"3l- i: -^TfKillS 

ssco!»tt-f y}^-yyxbmL\>^-{ yi^-ryxb^ 

$^fcm2cOSii¥gi7!>*^7«FJh:6:oTMScttSI 
ii^S, tfz. lglcoaifi«WIS2f&ai"<7Uco^. 
lglcoffit»i¥ia*«Ji-:7l^fc^:-:>TBffijft«®fc=5:0. $ 

'^t;m2offitjt*^*>-7r>'«®h ^-oxi^mm^comii 
y}^~yyxbmL\^-< yh-'-yyxb^l. ztiiz 

xo.mi crmmmm-hm 1 <r> 2 mmm^^-h'^ix. 

-5-*i*5^tS88Sr^Lrm2(?DI C^/i,ti.S. S|2co 
I C|*itc*3V^T. lg2cOS2P«(a*J^l5l5STii, m3X 

{±m4co*jem{as:^L, ^fi^m2<n'^m^w^^- 
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[00 16] ^(?)J;p^^l^7)2^i^i■^^eJ*i^l#$:^T 
y^i<rmmm.%\i:.m-i% . mm i cr>wm^h nw.^ 

■^$-ai*-rS. ^cr)^2C02<a«#{±, fSMimSr^ft-L 
•CISl<?3ICAa*^,nS. lll<^IC|*IT'{4. ISKDiH 
mm-^tca':^^^ 1 i -oTm 1 X 

WSLt. f5ill«ISS*^^>JMf>i^T<■^.m2<752fiift-^fc?r 

-rs. dtitiiO. mi'02fflft-f-i:lg2(7)2ffiffi^t 
|51^t3SililftS5':frtTieicOICi:lg2cOI 

[00 17] 
[leSfiMl 

mi<o§^]!iSgij 

F&4 03&*^7='/WkLT^$ix-CVM». eiM|gf»4 060— 

VIX^ 1<0 1 G 5 0 if, X^-y)Wf-A 2 mim2cO I C 
eO^^-eiX-fixfg^^tLTV^i.. lgl<DIC5 0F*H; 

{±. xiHijm'A 1 icitii«^s/t3t® 1 cDmm\3\^5 

t/gftiaSS 5 2 5 3 1 Sr , * 

LTV->i,. |*l6Pi&SIeIS&5 3{±, 3S«B#fcfe\,^T||lift 
SP'<./1^ "H" ) St^^2lfeaW"<^U 

{f. "L" ) ?:^-t^CMOSmm\y^/Ui}^i^^i>mi 

(r>mmm^^s 5 3 ^mmm^ buz-^ttio. ^mmz 
I.. 

[0018] iM«IaI£&5 1{±. S 5 3 Sr A:>J 

L, ®l<0®!gmm <m«f. Vcc=3. 3V)J:'9t 

ffifi-^S 5 0 t:Xtii-)jm'A 1 *»4>f5)Si^f§4 O^iift 
-i-^Wi^T$>0. rnKTitm^^S la. ^2£?3S*t^ 

gi5 1 b, mfm.in.^mnmms&5 1 c ^:g•LTl^i.. 

ISlc7)ffiit*S5 1 ati. ICSOCO^m^'om^^tl 



mm^izii^com^ssscr, "h" T-^rym^i: 

^roTftSiail?fr4 Oc7)#14-^ ytr-rJ^y^L z i:^Lv-> 

yt'-^y;?>i:^0. *^-:>'ec7){i-^S5 3<7) "L" T 

ffi6i#S5 1 bti, Affi^lJ©^4 1 J:^2(7)^i®€{ii 

mnf. mmmmss) t<7:)mi<zmn^ti. mmmiz 
imtfi^mmm^s i c izx:h^ti^mMm-^s 5 3 

(7) "H" TJf^^aS (BBJic^m) t^rO. *>o^<7)ft-^ 

55 3C0 "L" T'^y^^^i:^r-^TfKmS&4 0c0^t1± 

fi«pfc{±'5-<?Mi^S5 3co "H" feriotJl-^^tnifc'Sr 

^ HEAT'S)-?.. 

[00191 Sft!sISS5 2(4. ^JiH^aVr t . giUM 
K4 0*-^>Aai:'3i|g-?4 1 ^^>ti-r < §|g2i02ffi« 

•^seoomfiLf:?:. il»Je«iU-ccMosi&3iiU"<./i/ 

con 2 £7)gft^i^ s 5 2 sr F*isiff«raiiiss 5 3 ^ai:'j-r ^ 

i.. S2OIC6 0(J. HKOI C50i:N-iOIII8&« 

^t'^O. CMOSf&JIl-'<./k*^^5^rl.^203llfifl-f- 

s 6 3$:A:?3 Lxm^mmvt izit^x^h^^^m^mm 

•cm 2 CO 2 fflft-^ S 6 0 ^ Aai^)«T4 2 *> ^>i5im^ 

4 o^fi-raiifiiHiK6 Ik, ismMA ot-hxin 

^m=F4 2^m^tix < ^mi<r)2mm^s 5 ocomm 
t mmuvr t ^:mmmm l-c c m o s i&a i^^/pa^ 
^^hmi<o^mm^s e 2 imtsi-h^mm^e 2 

t . f^2(7)mmm^S 6 3 ^tii:»] LfzKl.mi c7)Sftft 
-^3 6 2 ^ A:*3 tTW^C0«ffl^t:^Ta J*lggi&aiIlS&6 

[00 20 immmm ei a, ms.mA comsc^^e 

la, 61b. RX/mtjL^mmmi^6 1 c $rqff LTV^ 

i.. m3<7)mmwi^ 1 at*. jj§««fivt tAttJ:^« 

^^4 2i:<0StcS^Six. ffi«t¥S$i]1Sir!IIB&6 1 cfcA 

:J3^ixSiSmfi-^s 6 3{3»'?^ . W&^\.zi>i^a)m^ 

56 3C7) "H" •C:t>'*t«i:^-5TfraimS&4 OcOWH 

0. Sfi^lcfi-eom-^se^co "H" tci-p-c^j-^-^^ 
®t^-&lHlSSt$>S, m4c0S|ji^a6 1 b{4. Aai:'3 

m'A2tmmmyssh<7)'^iizim^ii. 
wm-m\w^^e i c izxfi^fih^^mm^se 3<n 

"H" T';t7:|fc^ <Baifc«») fc^O, *»o-e<ofi-^s 
6 3C0 "L" T7r>-«®k=5rorS3litim4 0<0i|f1S-f 
>tr-^>-XLZt^LvW>'b--^i^>'Xi:5r'9. Sft 
^ICti-etOfi-f-Se 3C0 "H" tcioTit^^mk^S 

mssT'S)-?. . Sfiiiis§6 2 {4. t?i]i.{fM»r 6 2 a 

T-m^ixT , » 1 0 I C 5 0 I^c7)iMfi[lIg& 5 1 S 
t>:S«[IIif§5 2i:m2«I C60l^<7)jMfi[lIK6 imf 



(7) 



iHfBB¥9 - 1 8 3 2 6 



[ 0 o 2 1 ] lasfi, 01 4'<oiMmi5i8&5 i<7>mfS.m^ 

la, 5 1 b*^N MO S 7 1 , 7 2X'^tL^tim^^tl 

•ci/^a, ffim#S*JffliiilSS5 1 cti. rtgpfgrSES&S 3 

i^l^'^.-^ t ^ifLSfi^ S 5 3 -fiO* t N MO S 7 1 
-h'^-^i.l.t^fctC. iSiMfift-f-S5 3^CMOS-f 
V-C— 7 3T'RIkL.TNMO S 7 2<7)y'~h^^t&m 
S&f ^NMOS7 1 , 7 2«?5Ji->'lRISW«0ffittM 

<7)mmm&5 1 -ct*. rtgBt&anisss 3*>^>-^;i^iis 

m^S5 3ifi "H" NMOS7 l*«:t>■«®i:'^ir 

•2., ft-^S53{4-<>•^^'-:^'7 3-C-^^$tlT "L" b 
^0, "L" tzj;-oTNMOS7 2*<:^7^fc^i:5r 
i>."fl^S5 3*^' "L" (50^{4, NMOS7 li}^:^y^ 
NMOS7 2!ii«3r>'*tSSi:^S. ClcOJ: o^rNMO 
S7 1, 7 2cO^V/:^7»jfPtCJ:-5T2ffifi^S5 0 

[0 0 22] ®4{±. iai4»<oiH!rryr5 2a(;r)«^ 

utm:)j^x'm^^tix\^^h. mmm±. m2coice 
oi)>h<^2mm^ssoizx-ox:^yyy^ywnpthP 

^^:f;USMOSFET (iilT. PMOSi:V^d) 8 1 

. »2»S{aVr -C;t >/^7l6#-r?> P MO S 8 2 
iis ^moKjl^<50PMOS8 3t. mWfflcONMOSS 

4. 8 5tT, misi^tix\>^^. \ii:hmt. w^n&v 
cc t m^Miivss t (Ttmizmm^ii-ti p m o s s e s.t>' 

NMOS8 7t1i^§tl.-CV^^. ClcO^lftTvrS 2 a 
•Ct±, SJpm^Vr i:<i-f-S6 0Ofl;fiitc0:;*C/lNM#t 
m^X P M O S 8 1 XJi 8 2 ifi^y/":^ yWi^ ^(D 

«0tli|iM*>'PMO S 8 6&t/NMO S 8 7*^^^-g. ai^J 

mxmm^ix. c mo sssraK/wosnm-^s 5 2*« 

ai::b$ti., ^i£OiC50i*ic7)i*ia?i}SIiI«§5 3^^i. 
^.iT-g.J;dtc^->T(-^.g.. Jil±<?5J:3tcfll^$tL&iai 
C0ft#eiilal8&t:'{4. m 1 CO I C 5 03&»A,aJ^J§^l/SlB 
1 02fflfi^S 5 0AHSI«S?§4 0$-iiLTm2C0 I c 

ttfc^ 2 CO 2 fim^ S 6 0 *5fKi^SS4 0 5:3® LT 1 
coi CSO'veiMi^fLS, 

[00 23] ^>rT\ f!l;ttf. ■gM^SS4 0O#14^> 
tr— rJ^i^XLZj&^S OQ. iJISS«^4Vt #1 . 2V. :& 
»*n;#S5 la, 51b, 61a, 61 bOit^'SMffl 

<?3iM^ ( 1 ) — ( 3 ) imm-th. 

(1) IC6 0*>f>IC5 0'V«7)IS2C02ffi<i^S6 

0<7)e3ia!;# 

( 1 ) (a) ft-^S 6 0*i " L" cO^Ki* 



I C60l*)OrtS|5i^S[l]SS6 3*-feCMOSi^ll^'s;W 
CO "L" cOjM«ff^S6 3*Jai^)$iXTilHilIIS&6 1^ 
^;t.<otT.TV^«,*&. KillfiIllK6 ll*Ic7)Stn:#'®$iJffll 
[IISS6 3 cT'ti:. ffiDt^Se 1 a*^':t7«® mWik 

m) (0iJ;tif. CMOSlSja^'^^KT) 

"H" ) ^ai:'3i-^. itltCi 0 . ffim^Se l a*^:^ 
y^m. ffiSi^ae 1 b#-;r>«®l;::3r-6. >I<^)^, I 
C5 0l*Ffc*5V^T. [*lS5f6aE]K5 3*>^>(4CMOS|& 
ilK/WcO "H" mmm^S5 3ti^^^^iX. jMfiHI 

SS5 ii*icojata#s*wiiiss5 1 c^-^xi?>ixi., mn 

"H" ) ^\ii-h-t^tMz. mi^^S 1 b*i^7tm 

"L- ) ^ta:)3^S. Z.ix\,zX^. ffitii¥S5 1 a*s^ 

ffi*i#a5 1 b*<5j-7«.^t2^^, ioT, -fS 
jM«l8S4 0i*i(7)«{aVoi.{i, »««{ivt tffitit^SB 
la, 6 1 bl=J:oT^4S. JICO^, Vol = 0. 6 
VtC:^fh$ilTV^.|., IC50|*IcoSftlIlK52cO^|S 
r>'7'5 2a'C{4. Mi-tf. 0. 9 Vlcfg^^iX/t^ 

m{4vr ^mm&Aot-t^x^:^m-A ikzxn^ 

tii>W&.0. 6V<7)M-^S6 0i:*iaRL. CMOSIIf 

m\yOv-<r> "L" (^fim-f-s5 2*aj:>3L. F^lfSifea 

IIlS&5 3^illS. 

[00241 (l){b) iB-^S6 0*»* "H" 

I C 6 0 l^cortSPiiilHfS 63*''^CMOS mm^^JV 
CO "H" cOi*«m-f-S6 3*im^)§ilTaiflIlIii&6 lF«iI 

Si*a©jffli[HiJ&6 i cx\±. ®tn;*S6-i aAJjrvwjs 

t^ri><t9=5r^t-§- (M;i{±\ CMO SffeaP'<;.;KO 

"H" ) i&ii-thtmz^ jsts^ga 1 hffi-^i-yim 

"L" ) ^tfi;^^?.. itttCiO, ffii3i^K6 1 a*t:t 
>'^«. ffitii^Se 1 b*i^74^iflStc=5r&. ^coi^. I 

csonx'\t. nummms3ipf>cmosmmv^ 

)V<r> "H" iO$iJffllflWffi:'5^ixTjMftIIISS5 ll^Offi 

mmm^5 1 cxii, sjii^ss i a^a^^^y^h^j: 

&j:d*fi# (mtiT, CMOSffeaK/KO "H" ) 

'kd!,-^^htmz. mrn^^S l ht^^^yAtrntt^^i: 

1 hffi-tym^>,Z^£h . ioT, fEmS84 01*1 
o«mVoH{4, i^««ffivt iizX-iXIdi^h, ^<r>i%^ 
{4. VoH=l. 2Vtc:ig|t?tL-CV>^, IC50|*1CO^ 
ft[lIgS5 2{4, f51J;t{4\ 0. 9 Vt-fg^^ixTt^mffi 
Vr temSS4 0*-^>A£ll:>]lffi^4 HcAl^J^ixi. 
€(41. 2VcOft#S6 0i:^lliJlTy7°5 2aTit^ 
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iiLxi^§imm^^5 3^mi. cicoidt. iceo 

cOffiK^^S 5 1a i}m*(7)m 2 c?)^4iMffitil 1 3 i: 

(2) IC50*-<bIC6 0^cOl^lC02fflfi-^S5 

I C 5 03t)>4> I C 6 O^fi-^S 5 0 S-gj^S-yrSHISSt!) 
f^<4. lalEIceoA^A, lC50^«^S6 0Srgii$ 

t0025] (2) (a) fi-^S5 0*J "L" cOgjM 
I C 5 0 rtOI*|gBffeSlH]SI 5 3 C M O ^mm.V'^)V 
<n "L" c7)ilHt«#S5 3*itil:<:$ilTjllfllIIg&5 11^ 

tjl#K§l|ffll|HlSS5 1 cT'{±, ««;#S5 1 aAS5}-74^.« 

"H" ) ^ai^^S, iittciO. ffitil¥S5 1 a 

I C6 0|*|-C{4. l*lS?ti&aiIISI6 3*»^>CMOSift 

"H" i?)$iJ^m-^*^ai*:?ixT)MeiIlSS6 1 
l*I<^tn;*eSiHWIIIK6 3 c ^-^x ^f\.h. ^(Dfzib. 

mi^mmmke 3 ct*. acts^iae 1 s.tii:i>ws^ 
"H" ) *a}:'3-r^tftfc. Jga:*fg6 1 bA^^^^Hs 

• L-" ) &ai*-^^i ^m-ct Ov«*ia6 l a*i^ 
ytt®, ffiia#S6 1 b*>'::1-74fc^lc^?.. .ioT. f5 
5llMSS4 0[*l<5D«^2Voi,{i. S§««ffiVt tffiCi#g6 
la, 5 1 btCioT^iS. C:c7)*^{4. Vol = 0. 
6 Vlc|g|t^i%T». IC60l*)OSft[ElSS6 2{±. 

0. 9Vt|g^$ix/S^«^lVr i:, gii^ 

ss4o*»<i.Aaj^jss^4 2fcA*§iLSii:^ao. 6v<o 

fi-tS5 0k^. llt!lTV7-6 2aT'Jt«gL. CMOS 

^au^/pco " L " o^flfi-§- S 6 2 ai:»3 F*lg5i6 

SlHlK6 3^-^;t-g.o 
[0 0 26] (2)(b) <i-^S5 0*« "H" COgjH 
I C 5 OP^(0|*ia5ffellIIlSS5 3*»A,CMOSiiiIK;l^ 

CO "H" cOjMfSfi-f-S5 3*^til:*J$ti.-Cffilii*SfJ1WlHl 

1 cT'(i. Sta^SS 1 aAijfymiii^r^i^'Srft-^ 
(^J;e.«\ CMOSliilU''<;i^c7) "h" ) k^-fy-thh 
fttc. ffitji#S5 1 b*i^74*Mi:^r& J:d^rfi# (^J 
;tJf, CMOSf&gU-'^WO "L" ) iix 
ICcfc 0 , ffifit¥S5 1 a*<:ti^^fc«. S6i^©5 1 b*>' 



"H" ) ^^■n-rhh^\,z. Sta^ae 1 b*i3f7im 

"L" ) ^iltiO. ffitJi#g6 1 a*-'^ 

ffiSi^ae 1 b*ipj-7«^ic'5:l>, ioT. {5 

iO«-&{4, VoH=l. 2V{izmr^ixX\^h, I 
C6 0f*I<7)gfilllSS6 2{i. Mi-ff. 0. 9Vt3|g^$ 
ixtzmmmir fei^aiS&4 0*-^>Atb:>3airf4 2 

(cA:'3$ix^mffii. 2vc7)m-^s5 0t^, later >' 

r6 2afit^L. CMOSfSraU-'<;l^cO "H" cos^i 
[0027 1 (3) ^m^<r>^hib 

MEd). (2) ■n^^BBL.^cJ:o^^. ic5o*»/c>i 

C6 0^fi^S5 0^e)M$ii:^lHl5Sl&f^O%^, -e^O 
I C 6 0 rt<^«[5lgS 6 1 {±, »fcffitn:#S 6 1 aA^jj- 

v*t^T. ffitJt^gie 1 b*<3i-7«s.^«^. 

K 6 1 a *ifi!*«ia 2 dpff:>i^t^mmx 13 1 m^c^im 

tit^i^. ic60*>^ic50^ "L" ofi-^seo 
<^^s-if ( iffia (1) ( a ) <oii#) , ^siMla 

SS4 0(7)MJS(i:, ^c7)eiMISS&4 0<D#e^ ^'If-yy 

a. eibtiiOSUiS^ixr^fVtf-^i^^^^ti, 

-S>, IC6 0*^<c.IC50^ "H" Ofi#S6 0c7)fKjI 

k'^dm^ {mne ( i ) (b)<?)i©-^> . mmm^Aoco 

X^:rr?.«til#S51a . 6 1 afci 0*5F4!S$*tT-f 

ytf-:J^yxS-&$ix?>. i c 5 0**^:. i c 6 0^ 
"L" COfi-^S5 0c7)ei||^fi^3%^ (ffiie (2) (a) 
cO%^) . <SmK4 0£0M«4. iRHt'f ^-e-^^^/X 
LZt^H-W Vtf-^>'XS-^^-r'Sffitii¥m6 1 a, 
SlbtiDS^^^ixr^^l^-^'vxS^Stt^. I 
C 5 Oiptt, I C 6 0>v "H" com^S 5 OtOfEjUSrfio 
(fjiS ( 2 ) (b)co«^) . fs5MmS&4 0C7)^S 

Sffitil^iaS la, 6 1 atcj; O^I^Sttt-f Vh* 

fEmSS4 0«^i^5S(4, >e«ejiilSSS4 0(r>Wt-( 
-rJ^y;^ L Z i: ^ L V W >^ f-r?- SrW-^S StS^S 

r-^ ytf-is^y;^^^?^!^ . ^(niznb^ B.mmA o 

4 0cr)m^MMii^0. 6 Vt/jN^l-i^^i^., CMOS^'<. 
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[0028] z<r>mi <7)mnmTii. yc«o i -5 y^^^ 
( i ) , (ii) 

( i ) ^mmvit, mm^mt^Tco^ yi^-ry^ 
m^^nm^mm.tKmyi--yTit^tix\,^:s> ( ic 

5 ORV I C 6 0 rtSPtc^fiS^ttTV^S ) . -e^O^ib. 
2 -3 tcr U > b SM±tC*^Sfflffitn; 13?: 

m:^^nommmmimy^-/rit^ixx\^h ( ic 

5 oat/ 1 C 6 0 l*lgPtCJgBg$:f^TV^S ) . ^UlSg 
[00 291 m2(0^fegl] 

$nTV^i>, CCOiifiHIKT'ti. micOSfii^aS 1 a 
:5fi. NMOS 7 1 aat/fffitit? 1 h<7)m.9m^xn^^ 

iX.^ $<^t-m2cOSfii*S5 1 b*^. NMOS 7 2 aS. 
X/mKl 2 b<Oji:?iJ|BlS&-C'«{K$ix-rv%&jiii7);i^*5^ 0 

l-^T, -e^0lll3(?3NMOS7 1 , 7 2tfO:t>'®tn;filS:W 
^imcWL. 2|s||S6mH5 0i^fillIS&T-tt. NMOS 

7 1a tmAi i yy<7>^^mm^ 5 o ? (J,(£nm 

OS72atffitn;72b O-^^Stiffi^ 5 0 i^lCfStf 

MNMOS7 1 ai:7 2atO^>«|5ijlSr5 0nJ; 
Oi3t^<lftfttTV^^. ffiiii7 1b. 7 2b{4. fiaj 

fJ±, 03i:PI«tC, 01Ortgei&aiIIS&5 3*»^.5Mfi 

«-§-s 5 3*i-^i. fc . mm^m^mm^s i c tc 

J;-pTNMOS7 1 aij^:^>'/^yWyi/^'thhmz^ m 
v^nm^S 5 3*-'CM0 S-f yj-<i-^ 7 3TRfe$n. 
^<OSteft-f-iCJ; ->TNMO S 7 2 a*>'pr>'/:t7K)# 
■rS. i60NMOS7 1a, 7 2 aOjfy/jJ-^l&mw 
J: 0 , 2fflft-f-S 5 1 '\ai:>3:5tl.. EI 

1 com^^mm4 o , 

[0030] ^mmmx'ii. <x<oj: o ^s^mi^hh . m 

S^OaMfiiaSg-r-a, NMO S 7 1 1 7 2«D:^>«iiiM?: 

xati|5tCj:^MOSh5>-£/'X^'(3081Bt*S*|!iTi±, NM 
OS 7 1 , 7 2cO^-h^^JFt^^<^^L7t1ST'SJt 

ifihi>, -tcOfcib^ ElScOiSfliaiSTii, NMOS 7 



1, 7 20^-h:S£Oft±*«Offlco{ffe-:?#A<^coi± 
ffiSl#^S5 1 a. 5 1 bc7)(f ^-ot t^^. itvlcM 
ts :i(7)m5<^mmm^Xii. NMOS7 1a, 72a 
c7)^r'-h^cOtt±*^'9fEOtf<boS^C*rtT. ®Si7 1 
b, 7 2h<7)im.mi'ZX'yX^cr>lIi^-^-^^m\X^h 
c^X\ ffiSi^SS 1 a. 5 1 b(D:tymXm(7ym)i)^'J'- 

[003 1 ] mscommm 

men. :^m^(r>m3<^mmmi7P-tmmmm^<7)m 

*ffi^4 1tC|^l<7>IC5 0A7t)<«^$n, $^,tCJ?-£0 

42t3lC60A*JSM$iXTV^§, HlOICSOA 
{i. lllc7>IC5 0O:^Tc0lII8&^?-Srl*im-r-S.ffelC. 

mmm&^^m^ 5 4 coA:?]M{±i^spf^s(iisi 5 3 ^ottj 
t{mi,zmm^ti. ^m9.iii^mm5 4<7>tiitim*m: 

mryrs 2 a<r>m-jf<r)Xtim'ii. xiHtim^A 1 iz 
mm^tix\'^i>. ^^{4^0815 4 fi. rtasffeam 

SS5 SA^i^ai^jSitS CMO Sf^aK;K7>^l (JDiUfi 

5 3<7) "H" xfi "L" izm^t. mm-^iiLvt tmm 
«{a vss t osco«fiLii(*i-e 2 a^ois 1 s.t>'^ 2 o« 

[0 03 2] ^2cOI C6 OAti. HI 1 I C 6 0 f^co 
^TcOiIISS«-?$:|*im-r-S.ftll::. «f3t{:i||2<0^«fi[ 
^figmSI 6 4 3&J|£(t ^>fLT V 6-4 
cOA:^^. rtiPliilESSe 3coai:bMtc«igg$ti, M 
Sipmia±^(lIS&6 4<0til^j(il*>'ll8IJTy7°6 2 a<7)- 

*oA:bsg^tci^gs§nTv^«.. mmTyy6 2a.<m 

iJ<7)X:f}^^i±. Affl:'3^^^4 2lc«M$ixTv%|>, » 
4CMOSlfeav'Ouco»2(;oaMfift# (^^.Sv^{iMffll 

fi-^) S63SrA:^3L. -g-cOft^ S 6 3 cO "H" X(± 
"L" iz^-r^^. S^iiSttfiVt i:«ttfem{4Vssfcc7)®c7) 
«(imi*lT2^0^3ZS.l/l^4 C0^«{i^£U;'3 L, 
^<7)^fHaS:IIW)T>'7'6 2 a<7)-:^cOA*«?t:i-^ 
i.^lIIS§T$)i.. i<:0J:d^S?PS{4^llISS5 4. 6 
4SriSttSC:tfc<l;'3. IC50AfcIC60Afct7)H 

^mm4o^ifYLxmmzm:fjmiz^m:m^ 

m^^t^j:^. 2-:><ommmii.±^mm5 4. 6 4 

^miizip-i-, 

[0033] mi <^mm.{i[^^m^ s 4 (±. rtasi&ii 
iHiss5 3*»<c.ai^)§ni.cMo sf&a^'^;i'ioft-ts 5 



(10) 



^1^9 - 1 8 3 2 6 



3(7) "H" mf "L" \,zm^%^ ^gttem{avss (=o 

1 '7)#SR«eVref ti. l;i®«eVccJ: 0 tffiV-^mfirT' 

3tcJ:-oTy-hS8iail§*i.SNMOS9 2t$'WL. -5- 
c7)-< WN'-cJ' 9 1 cOffiitrWCNMO S 9 3(7)^^- 
igE^iXTV^i,. NMOS9 3«0H^-f >'{iNMOS9 2 

oy-;^c^$n. ^NMOS9 3iOV-;^3&«^««!^ 

fiVsst;«i!$tt^V^|), NMOS9 2C0Kb-<y{4. 
#S§fl:fi5LVref fcg^^$tLTV^S. C:tfONMOS9 2cO 

rfl. $f>lCNMOS9 3C0KV'-f >'ky-Xt:<5DrBltCt 

[0034} mUt. #B^llfirVref = 1 . 2 V. ^ 

94, 9 5<0ffitn:fit*'=7 5Q. NMOS92, 93t05f 

i'ffiiiitt*53 7. sQtis^sn-rv^s. cMos^a 

l^'^^l'COfi-^S 5 SifiX-h^fl. ^<^^S 5 3*< 

"H" <7)*S-&, NMOS9 23i!<^:xtt^, NMOS9 3 

/&^'5j-7l^t^rO. t±i:;'jy-h'9 6*-^>0. 9^(omm 
n.m-\ii:h^ixi, . A:^^ti^m^S5 3i}> "L" CO:* 

NMOS9 2**it:7^. NMOS9 3**3i-V*^ 
tc^SrO, !li^)y-h'96*-^>0. 3 VcoSSp^CL^^ai^) 

^t>. I C6 0Al*JiO»plSfi[:^I5IS&64 
{4. I C 5 0 Ap«gc7)^^{a^l5IIS 5 4 t lal-coUlK 
«fi^TS)'?. i*)Si5f^aiH]S§6 3*>^>m:'3$ix^^2c7)3ll 
fifi-^ ( V^{4$iJPft-^ ) S 6 3 irXtJ t . 
"H" X{4 "L" ^&«ffiVssi:. 

a^com 3 at/^m 4 cosjpma* ai:>j-r 0S§t $> ^ . 

05-frL-C. IC50Ai; I C60Ai;c7)(aT|51^tC}K 

:^l6jt^ 2Mi-t S 5 0, S 6 0 triSm-l. mtif. B 
il^S&4 OOifttt-O-f-r L Z*« 5 0 QfJ) 0 , 
ff^Sgmevt =1. 2V0c:iSS§tt, $^>(C3llft[lISS5 
1, 6 lF^£Offif)i^f55 1 a , 51b, 61a, 61b 

^^^^im.w]m<^m^ ( i > . ( 2 ) ^iJiH^i--g. . 
[0 0 3 5] (1) :^^y^ums;v<r)Wif^ 

X^'V^SW4t^,i:{4, I C5 OAt I C 60 Aa:COPBl-C 

"H" s,^v^t4 "L" com^-irmm-hzb^^^d, ^ 

^^limfiLtfiSHSS 5 4 , 6 4{i. CMOSf^ai^^/KT) 

"H" *^A:^sn^^^tco. 9vc;)^«e^ai^it. 

CMOS^fi|^'<;K?5 "L" t^AtiZtlfcmiZO . 3V 
mi:iX<04m^c0i^-^ ( 1 ) (a)- ( 1 ) (d)t:^(tT 



( 1 ) ( a) : I C 6 0 AA»^> I C 5 0 A^V " L" COit^ 
t:iiMLmiifX\-^X . -?-coiC50A*^^>IC60A^ 

( 1 ) (b) : I C6 0 A*^^> I C 5 OA^ "H" Off-f" 
SrfratL^ftTi^T. I C 5 0 A*»<i I C 6 0 A^ 

( 1 ) (c) : I CeOAd^ii, I C 5 0 A-^ "L" CO^l^ 
$rfEiML^ftTV^T, ^CO I C 5 0 AA»^, I C 6 0 A>\. 

"H" c7)fl-^5-^LM(tTV%^. 

(1) (d) : IC6 0A*»^>IC50A^ "H" COS^ 
2rf5)litfi|itTV»T, -ecOI C 5 OA*^^, I C6 0A-^ 

( 1 ) (a) : I C6 0A*»i^> I C 5 OA^ "L" COfl-^ 
$r<EjtLg?tfr V-^T. I C 5 0 A*»<i> I C 6 0 AA. 

"L" cofi-^S:ejllL^(tTUS*e^,fcO@^»'f^ 
I C 6 0 A rtc7)|^g5iiaiII8& 6 3 C M O Sf&SK 
/I'O "L" <Ofi#S6 3i{i<m:»3$*lTV>^J®-&. Clixfc 

y^m (SBft^«) mm. cmo 

1 b*^:t>'4mi:^-g. (^Jx{4\ CMOSm 

mi^^u(7) "H" ) zixizx'o. tm^m 

6 1 a*i;t74^. SK^Se 1 hi)i:^y:^miz^^ . 

«?J6^fi:^^IilK 6 4 t::{4c MO smtu^jUff) " l" 
i5]S86 4*^<i>o. 3v<7)miii*jai:^$tLTv^s, — 

IC50A|*IT{4, l*l«PlftS(llB5 3*>^CMOSi^ 

V-'<.;Uc7) "L" ofi-f-s 5 3*^'ai:^§i^Tv^§<^)-e, i 
i^^^«-:^§j£it*g$|JfPIIISS5 1 c«4. Sia*S5 1 a 

^PeO "L" ■)-^m:'3=rS t^tCC, Stilus 5 l -b-*«::t 

<n "H" ) ^^-h^h. Cimci: 0. ffi6i#S5 1 a*< 
ffitn:*®5 1b**^i^*e^i:'5:l,. J:-?T. 
fEjll^S&4 0|*Icom^V„*i0Vt^§. «W4^ 
[51SI5 4tC{4CMOS|^^A;>;Vc7) "l" Ofi-tS5 3 

0. 3vcoi:fi[**ai:^F$tLTv^i,, 

[0036] IC6 0AP^O^fiIllS&6 2<i. SJ^me 
^fiS;lIl{S6 4<7)aiS}«*l0. 3Vh.^^m.^4 0ti>t^ 
X^-nm-A 2{c:A^I$ix5m^20 Vt^^MTV^-e 

2aT'i:b«st, Slll&T:xT6 2 a*-<iCMO SfiaU' 
^)V<r) "L" 0«^S6 2^ai:f3L. l*lg|5i&a[5ISS6 3 
■^■^;t.&. idLT, IC50Ar*iO|*lSPiSraiIIK53 

3{4, IC60AF«}c7)rtf|?i^JlIIlS&6 3^giM$n^. 

I C 5 OA|*I0DSffi[lI!i&5 2{i, a?tlBe^fi)£Ill 
K5 4c^m:J3«fi[0. 3Vi:, aJ^I«m4 0*»ii>Aai:»3 

sffi^-4 1 t3A:;'3$ixs^f50 V t Sriiiftryrs 2 aT- 

ibKL, Klli&Ty7-5 2a*>^CMOS|&S^'<7UtfO 



<1 1 ) 



#1^9-18326 



S.<!iatT, IC6 0A|*I<0|*|g|5|feiiII]8l6 3*-i^J±l 

I c 5 0A\f^<^f^simim^5 3^ii.m$ti^. 

[0037] (l)(b) I C60A*^/i, I C50A/\ 
"H" <Dm^i&^Lm-fX\>^X. -?-i7)IC5 0A*^<^ 

I c 6 0 A^ "L" cornet: imLmfx\,^^ms^vco 

1 C 6 OA|*|CO|^gB|graillS&6 3*>^CMOSf6ra^'< 

)v<r> "H" <7)m#s6 3*«ms)$nTv-»sja^, cititc 
<^ "H" ) i:iii:fj-t^tmz. mi^me i b**^:?:!^ 

-«t=5:I.J:e^fi-^ mtii. CMO Sf^W-^/Pco 
"L" ) cmciO. ffiSi:#fS6 1 a*i^ 

^Ialg&6 4fciiCMOS^U's;K?> "H" <?><i-^S6 

0. 9VCO«^i*iffi^3StlTV^I., — I C 50 AT- 
it. l*3gP^[llB5 3*»4.CMOSf^lx'<;KO "L" 

cofi-^ S 5 3 *^ai^i Six. ^ iil^a^^ ffiSi^SSWHI 
SS5 1 cti. at6i#g5 1 a*<^7^mi:^SJ:3^ft 
# CMOSfSfSKiUco "l" ) irtii:^^-^ 

mtii. cMosmmuK/i-cr) "h" ) Srai^-r-i.-, 

b^^Tj-ytt^tc^:*. i-^r. e3MIIS&4 0l*I<0«feV 
HL«i, i^««^lVt tma^^e la. 5 1 btcioT 
zcom^ii. Vhl = 0. 6Vt3lSf+Sti.TV^ 

" b " i75fi#S 5-3 § ixf § iO-C- 

[00383 I C 6 0A|*IC0S«II1K6 2{±. ffi^l^ia 
^l»l»6 4c^ti}:?jli:^G. 9Vi:. -gili|R»4 03&»f> 

AEil:;'34ig^^4 2tcA:'3§ti.i.«{40. evt^HttTi^ 
7-6 2a-cJtiSL, iSHttr^'re 2aA>f>cMosiir 

ai^'^/K^ "L" <^m#S6 2$rai^jL. rtg|5f&SI51»& 

6 3^^i.^<, ^-5 LT. I C50A«|*)S15|^SII1I8&5 
3*^^tt;^J$ix/iCMOSi&@U-^;Ucr) "L" (DiM^S 
5 3 {i . I C 6 0 Art«p^gplSrilES& 6 3 MsiliS ix 

. I c 5 0 ArtcosmES!} 5 2 ji. mm^^ 

Bg[lIgS5 4i^ai^)«i40. 3Vi:. f3Mi^K4 0!{i-ii>A 

ai:^33i8^^4 itcA?j$ix.?.«{20. evhSriaiiryr 

5 2 aT'ibiJL. fSHi&ryrS 2 ai^^jCMOSffijai 
P-'^^USO "H" S0fi#S5 2$:m^jL, 5 
3^-^i..S. r 0 LT. I C 6 OAl^cOl^gPfSrSmiSSe 
3*^^5ttJ*lStL^cCMOSiiab-'</Ucr) "H" cOffi-^S 

6 3**, I C 5 0 A|*IO|^S|5iftaiHlSS5 SMeSJS^i 

[00393 (l)(c) IC60A*-^>IC50A^ 



IC6 0A^ "H" c7)«-f-$rl5iSLf!(t-CV^§^^-e(^ 

I c 6 0 A P=i<r>P^mSiM^^ 6 3 *^ c M o sfjSrSi-''<. 

;U<^ "L" (Diins 6 3i}^tiitS-^tiX\^^^^. Zix^z 

s-^^mL^mm^m i c{±. mx^me i a*s:t 

CO "L" ) f-ai:^-ri.i:i^tc, jai5t^K6 1 b*S;t^« 

"H" ) ^a}:>3-rs. ^/xtJ: 0. ffiJi^Se l a*>-3i- 

7^^^-. Jgfii^ge 1 b*«^v«^fc^r-S. 

^[Slg&6 4«i:. CMOSffeaK/UO "L" iO^-^S6 

3*^A;>)$^^Tv^s^oT. 0. 3 ViO«&$-tB:<j-f 

IC50A|*J-C-{5. l*I«PmSlHlS&5 3*-(bCMO 

smmu^juco -h" c7)M-f-s5 3S-m^]-r^. ^ntc 
CO "H" ) ^aj:f]-rs h^tt;, asm^ss i b*^7^74^ 

"L" ) i:tii:h-r?>. ^(Ottib. «fii¥S5 1 aLi!}<^> 

lass 4 0 Vl „ , vt t sjii^g 5 1 

a, 6 1 btc:J;->T?^^S. C:o*S-&(±. Vlh = 0. 6 
VlciftthS V %S . ^HfiE^^mSS 5 4 (C{4, C M 
OS|feil^'<jUC0 "H" cOft-§-S 5 3«^A^J$tLTV%|. 
COT'. ISXipmfit^lilSS 5 4 *^ <^ O . 9 Vcome^^ffi 

[00403 IC60AF*Ic7)SltlllS§62(±. 
^II]S46 4cotiJ:b«fi:0. 3Vfc. 'gmS&407t)>Ji> 
Aa}:'3ffi^4 2tA:'3§iX'S«fi[0. 6Vi:&ia!jT>' 

ye 2 a-cifciib-. ^swr-xT-e 2 a*>^>GMo sm 

mu^^U(r> "H" cO«-§-S6 2 5rtii:>3L. I^JgntiSdlSS 
e3^^x.^. ZoLX. I C 5 0 A|*)C7)l^g|5ffea@S& 
5 3*^f>!U^>5n)tCMOS|ftSl''<./l'C0 "H" colf-f^ 
8 5 3*5, I C6 0Ar*lcOrt^|&ailIS&6 3^eiM$ix 

-:^r, I C 5 0A|*lcoS«liIS&5 2{±, 
^[118&5 4<om*mte0. 9Vfc, fKiiillS&40i{i>ii>A 

ai:*34ig^4 itcA:'3$ix-g.«eo. evt^Httr^-T 

5 2 aX'Jtl^L. imi&rV7-5 2 a*-<i>CMOSi^il 
U^l'CD " L " coft-^ S 5 2 Sr ai:'3 L , |*lgl5ifeSIlIifS 5 
3^^J15. CldLT, I C60A|*r<OI*lSPi^IllK6 
3*^^ttJ:^$ix^^CMOSf&IlK;UcO "L" cOfl-f-S 

6 3*-\ IC50A|*lcOI*|gBiftaiII^5 3MEjMSiX 

[004 1 3 (l)(d) IC60A*»iJ>IC50A/\ 
"H" <r>m^^BMLW'fX\^X . CO I c SOK-h^h 
ICSOA^ "H" co«-^5:eillL-iE{tTV^§«ffiT'fiO 

I C 6 0 A [*IiOI*|gPffeJi[lllf8 6 3 *>f> C M O SfiSU's 
;K0 "H" <rM^Sb3ifi^^^ixX\-^^m^. Z.ixl,z 



(12) 



«f^9-183 2 6 



mrs^mi^mmm^e i cti, tm^m i a^^^r 

CO "H" ) ^iii:h-tttmz. mtfL^RS 1 b*i^7^s 

"L" ) ^til^bl--?.. ^iXtCiO. ffita^Se 1 a*>:t 
J«|lIS&6 4t:-(4. CMOSifeaK/l^CO "H" iOd-f-S 

6 3*«A^i^ix-rv»scot\ 0. 9Vc7)l;e5-aj:?]-f 
— :fr. I c 5 0 Ai^T'{±. i*iSBi^Mtass5 3*^<?>c 

MOSmmuO\^<7) "H" om^S5 3*«tB:J3$ilTV^ 

1 a.i3i^y^t^:^J:o^m^ (^Jxtf. CM 
O SfgrilV'v;U«^ "H" ) ^:iiitS^^tMz. Stii^S 

5 lb*i:t7^^i:^:Si5^:«-^ CMOS 

mmu^ji'<^ "L" ) ^ai^j-fi.. cmcio. sst^ 

^. ioT. ■fiKiMil8S&4 0l*IcO«eVoHH {4Vt =1. 

2VtC^|.. «^P«{ilMIslSS5 4tC{4CMOSffeaV 

'<i;U(5D "H" tfo«-f-s5 3*iA*5*iTv^sco-r. isa 

[0 04 2 3 lC60Afy(7)^mm^62i±. m^Mii 
^IlIS&6 4c7)ai^J«fiL0. 9Vt, i£iM^SS4 0*'<i> 
Xtii:hf^4 2lzX^^tLtm&l. 2VbimmTy 
Te2a.VimL. K^T>'7°6 2a*-/^CMOSt& 
"H" cOfl-tS6 25:tb:?3L. P^gPI&aiHlK 

6 3'S-^XS. d^LT. I C50A|*!«OI*lSPil^IlH» 

5 3*>^>tB:;b§tLitCMOSiraU'^i'C7) "h" ofi^ 

S5 3{4. I C6 OA|*I(50^*3^5ffeaIBIS&6 3^gJM§^^ 
& . — :^r, I C 5 0 ArtcOgftHISS 5 2 (4, ^miitt 
fi£lHlSfr54<oai:?3lifi[0 . 9Vfc, ^i|SSK4 0!&»/i>-A 
!±;:»35[g^-4 l{cA^J§iXi>fl:{4l . 2Vi:$ritt&r>-r 

5 2ameL. Klli&T:^r5 2a*»^CMOS|fira 
U'<./KO "H" <om-f-S5 2 5ra:>jL. F««ISIJI^I1IB5 
31Z-^X.^. doLT. I C 60A|*I«|*]gPt&aiIJS86 

3*»^ai:f3§ix/;:CMOSi&sU"^K7) "h" <Dm^s 

6 3«, I C 5 0 A|*J«0P^gPlftBIIlISS5 S'Vfgill^tt 

[0043] ccr><fc 3 :^mm<r>m-m^mmmz}i 

ft-SiMttlllS&S 1 , eifiOV. 0. 6V. 1. 2V<r> 

3 m<7)mmu^v(r)mmm^^tii:h-r& , i c 5 o a*> 

A>IC60A^ "L" SrejUUTV^-SB^, -?-C0 I C 6 0 

A*»^j I c 5 0 AA.fgjMLy'^ "L" oimmm-^^^ i c 5 
oAfSftrsfc. ovcom&^^mL, ic6oa*> 
<i, I c 5 0 A^fsiiLfc "H " commism I c 5 0 a 

T'Sfi-r^t. 0. 6Vc7)«{4$:«frr^, IC5 0A 
*^^> I C6 0A^ "H" t:B:^LX^^t^lz^ ^<r}lC 
6 0 A*»^ I C 5 0 A'vgiS LJt " L " (Ttmm^'k I 

C5 oAT-^^rr^t, 0. 6vc7)fl:^a^^ftL, ic 

6 0 A**^ I C 5 0 Ltz "H" tfDiUdfS^S: I 



C5 0AT-S«^l.fc, 1- 2Vc7)fl;ffitS<f-rS. .1 
tl\,znL. ICS OA, I C 60 AI^C0SfllIliS5 2. 
6 2J4. 2^c0^mfi[S'J^tl5l^T#BgLTjim 
ft-f-fcJrbi^L, CMOSfiSraK;K7Mt-^S 5 2. S6 
2$-ai^)-t2>. I C50A*»^ 1 C6 OA^ "L" Srfe 
jILTV^-SBflc. -?-<7?IC5 0At*lc7>^fiIIISS52{4* 
m^&fc UTtFlxJf 0 . 3 VS:#Bg-#iX{f. I C 6 0 A 
*»^><7)iMflft-^$rgfiT-?^-l., IC5 0AA-<i>IC60 
A-^ "H" U-^;U$-gMLTV>Smc> -eo I C 5 0 A 
l*J^^iIS&5 2\i^WSLt LXmUfO . 9 V$-# 

fl^Wf . I c 6 0 Atf^h(^mmm^^^mx'^ t , 

[0044] (2) ^^X^^-yN'-Yttffi-CcOlW^ 
^XrJ'i^y^-f^t^tJi:, IC50At IC6 0Afc<7)S 

r "L" h "H" tc^-ft;-tsfi#5:iMsc:fcTS>.g.. 0!l 
i.«f. lyfe (1 ) tiBlttt::. «l«{aife^IlJfS 5 4 . 6 

4{4. cmosmmi^ovcT) "h" *iA^i$^if>:*t 
0. 9Vo^^5raj:t»Uv CMOSijiffliW'<;ueo "L" 
*iA:?3$ix/sB#tco. 3Vomfi5:ffi:'3-f--?. t^S, m 
T. dC0^^>?.:?^/^M^^$^<^^:c0 3a0cO®-& (2) 
(a)~ ( 2 ) (c)fc^»tTIlIg&»#S-UiHB-r5. 

( 2 ) (a) : I C6 0A*^^> I C 5 OA^ "L" . 

"H" , "L" t^-fbf -Sm-^Sri^S. IC50A*»^ 
ICeOA'V "L" ^ritOm^. 

(2) (b) : ICeOA^^/^ICBOA-^Ji "L" . 

"H" . "L" t^'ft.-r-l.ft-f-SrjMS. IC50A*>^> 

I C60AA. "H" S-iHO^tt-S.. 

(2) (c) : IC6 0A*»/?>IC50A<^(4 "L" . 

"H" , "L" t^^b-r^fi-tit)*?.. IC50A*>/^ 

I C60A/\. "L" . "H" , "L" fcs:^i:-feffi^5- 
iHS, IC6 0A*»^IC50A-^ "H" Jr^Kilift't, 

I C 5 O Af'iy I C 6-e A-^iSSm^*^ "Li" *»^>-- • 

"H" t.Z^itt^. 

[00451 (2) (a) IC6 0A*»^IC50A/v 
"L" . "H- , "L" t^^'thim^'&^. ICS 

0A*>f, I C60A^ "L" ^mwrhmnm^ 

•V-hSriaS ( i ) ~ (vi) tcS^-^-. I C6 0 AP^ctji*! 
SPiitIlllI8l6 3*»^>08 ( i ) ^Zm^m^S 6 3*itB:»: 

^ixh . dtfoft-^s 6 3 \.zm-^% . mm.^^m^b 
Ati^hms (ii) ff>-'Mmmx'^^nmfi\i;,:h^tih. 

--:fj. I C5OA|*Jc7)rtg|5|g«|lISS5 3*>*>08 (iv) 

3mmiiL^m^5 4t^i^ms (v) ic-^jgi^T 
5^-r«{a*»'ai:>j^fLS, as ( i > "l" <7)wmm 

Tii. fi-^S6 3*J "L" . m^SSSt^ "L" "CS) 
^. ^Otiib. tm^m5 1 a*<^7«».. ffitji^ge 
1 a*i^74m. Stilus 5 1 b3i)5jry4^®.. Rv^tm 
1 b AJ:t ^-^Sit-S) 0 , I C 6 0 A<7>Xiti:nW?- 
4 2*>tfl:{iOV, I C50AC0At±i*SS^4 
fi[0VcOfi-^S6 0. S5 0*^ai:^J§tl.T>'^i.. IC6 



( 13) 
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CMOSifeai/'^;K7) "L" <r>im-sS2i:tii:hLX\>^ 
I C5 0A|*I£OSfi[llS&5 2{i. liT) 

WSlov tm$m.^^^^3 Acr>]!&-f:m&.o . 3Vfc 

5:mL. CMOSt^ll^'<,;PcO "L" cOfi^S5 2$: 

[0046] n^mmmne 3*»^> "h" <5oft-§-s e 3 

1 b*»-3j-7:KSStc^rO . Aai::>3aS^4 2*>^mi4 

0. 6VC0fl-^S6 0:^)^'ai:'D$tL-&. i<7)fl:<>iO. 6V 
cofi-§-S6 0{i. B:^mMAO%:{mL. UB^'^A 

itlifio. evtoft-^se o<i. i C5 OArtcosftnj 

las 2(CA:»3$iX.&, S«I1IS&5 2{±. wo. 6Vi: 

^mta[^iiiK5 4c?)tii:)5^fi[o. Bvfc^jtiKL. 

"H" c^fi-^S5 2S-tii:^-r-5.. C:-5 LTft^se 3CO 
"H" {iIC50AF«JC0SffiIiISS5 2fcgft§^1-S.. I 
C 6 0 Ap^cOSftHIKe 2ti. Aai:^34iS^4 2com& 

[0 047] «^S6 33&< "H" ij^t, "L" lCi:%T*^ 

^i:. ffits^ge 1 a^-^y^,. m/mji^^e 1 b 

seoifi^^^ixh, ^:<oB&ov«om#s6 0{±. g 

jM^s&4 0 ^mmv. mmmmT ^mk^z^ i c 5 0 a 

cOA£ii*SS^4 1 t^fJ^-S. f5iM$ix?ta;fi[OVcofi 
■^S6 0{±. IC50Art<5^gft[H]S§52tCA:'3SiX 
h i SftmSS 5 2 {±, A:'3^ ttfi'm^ 0 V 
)S[5IIS54coai:J3«{40. 3Vt2:it«2L. "L" cOfi 
-§-S5 2S:ii}:^-f-i.. .Id LT«-§-S6 3C0 "L" (±1 
C5 0AF«3<7)S«flIffi5 2fcSft§ni,. I C 60 Art 
i^^«iniJS6 2{i, Aai*]«^^4 2cO«fi[0Vh»*« 
fi^IIISS6 4i7)aj:^j«f40. 3Vta-itKL, CMO 
S|^L"<;Uc?) "L" tfOfi-^S6 2$-ai:^3'tS. 
[0 04 8] c:i7)J;a(c:. I C 5 0 A*»^, I C 6 0 A-^ 
"L" SrilUltt'tC. -eoi C 6 0A*^Ji. I C5 OA^i* 
^ft-t*^^-fk^-i. h . Atti;'3J^4 2(Cfc(t-&fEi*ft^ 
«l[?g«^S-^tt^**. JE-fltC^rjCLT I C 6 0 Art<7) 
SfilHl!K6 2t;A:>3§n^«m«^>fctfi£lH!SS6 4coai:^ 
«ffi:6^^'fl:-r&7ti6. MI C 6 0 A|*Jc7)g«i]S&6 2t' 
"L" <D«-^?-e«0tt^flt'#5, IC50A*^^>I 
C6 0A^ "L" ^jMoTV^SratC. ^(5DIC60A*> 
^5lC50A(C "H" c3Dfi-^S6 0*ii'J*-t?. t. Affi 

:h^AiX'\tm.iko. 6ViOfi-§-S6 oSrgfiL. i 

C 6 0 A*^(i, I C 5 0 Ate " L" (7)ff^ S 6 O^^iiJ^-T 
lit, Aai:'3S^4 lT{i€{40V(Oft-^S 6 0 5:511 
•t^ . -f-CDfci^). I C 5 0 A rtiOSfiUlK 5 2 *5#Mt- 



■5.^«{4ifet[2lSI5 4coai:'3€fi[«±, ^J;t{f-?-co4'ra 
-Cftl)0. 3V(z-m(f. IC6 0A*^^>cOfI-^S6 0 
$'SfiT§5, IC5 0A*»^>IC60A^ "L" S-iM 
-3TV->i>t§tC;. C6 0A*^^> I C 5 OA^C "H" 

^S^tf t . Aai:'33i^4 2 r{i«{40 . 6 vofi-^ 
S6 0S:ai::l3t. -eco I C6 OA*><c> I C5 OAtC 

"L" s-ttj^i-r-st. Aai:^3«?4 2T{i^&ov<oe 

-^S6 0$-ai::'j-f--g>. ^<r>fzhh^ i C6 0ArtcoSfilll 
S&6 2*i#B§-r&^«e^|IISS6 4c^til:?3mfi[{±. 
-?-tim0. 9V. 0. 3Vt-riX{f, IC5 0A*»^, 
Ofl-f-S5 OSrSflTt'l.. 

[0049] (2) (b) IC6 0A*^A> I CSOA'V 
{± "L" , "H" . "L" t^'^'t^m^'&'^K). IC 
5 0AA»^> I C6 0AA. "H" 5ri^0f!(t-S [US&tll^ 
<?5%^<7)|1 6 C0#SPC7)«-^(?D ^' i:. ^ A- — b ?r 0 9 
^f. IC60ArtC7)f*jS|5i&iilI18&6 3*»^ll9 ( i ) 

tc*-r«-^S 6 33bi{iJ::>3$ixS. CKOm^S 6 3tC«^ 
ffii«{4^[gg&6 4*^^,09 (ii) O-^^^T' 

^•rmfi**ai:»3$<x.&. ic.BOArtc^rtggifea 
II1SS5 3*>^>I19 (iv) tc^f^t-^S5 3*^ai*$ft 

•S. . ^ cOfi^ S 5 3 tca-0'# , SJpHe^IilK 5 4*- 

'^lag (v) t.z-!^m.T5fcrmM.ffi)^-n^fih, 09 

( i ) C0ffi-^S6 3<0 "L" C0^aW4^T'«i. «-^S 6 
3*J "L" . -g-f-S 5 3** "H" £73yt:i6, ffi*(t*S5 1 

1 b*S:t7«®. iStt/ffilii^S6 1 hi}^^>WBX'h 
h . -^-eOJt*^. I C 6 0 A<OAtli*fl8?'4 2 *>/^«ffi 
0. 6V. IC50A<7)Atti^3«T4 1*-^WO. 6 
VO^i-^S 6 0. S 5 0*^ai*§ixTV->|>, IC6 0A 

n<^mmm2{i. K'^:nm-A2<7^m&.o. evt 
mmu^^mneA<^\i!,fim&o . svt^imh, - 

CmOSmmiy^)Ucr) "H" c7)«-^S6 2^tB:^7LTV-> 
I C5 0Art<0§ft[IlS552{i:. AtiS^J3&f4 liO 
«CtO. 6Vi:Sfiim^i^lllB5 4<oai:*3WO. 9 
VtSribS^L, CMO Smmu^/l-eo "L" Off-^S 5 
2Srai^]LTVi^. 

[0050] IC6 0Ap«gortS^|llK6 3*-^>Jii:ti 

?ixSm-^S6 3Ai "H" ti5:*>±*i2> . ®tn;¥S6 

1 aif^^y^. sa/m.m^m6 i b^^^^^^^t-^ 

0 . AJti^'J^^^ 4 2 1 . 2 V<7)fi^ S 6 0 

4 0SrSMt. yl^-^VXLZt:S${Cj:oT 
■i^^ •g.affiBfHT d?>^tC. I C 5 0 AcOAffil'jSS^ 4 
llCifl^f iSm^tltimi&l . 2Vc0ft-^S6 0 
(i. I C5 0Art<:oSfE[IlS&52l;A*^ixi.. Sfil] 
Sf 5 2 {± . A:'3fi-§-iom{£ 1 . 2 V t »S{a^[5is& 

5 4<7)tii:^]«ffi0. 9Vt^imL. "H"(7Mt^S5 
2S-aj*J-f-a. ^3 Lrm-§-S6 3<7) "H" tilCSO 
ArttfOSfiSSS 5 2 {Z^m $iXi. „ I C 6 0 A|*I<505« 
[51K6 2<±. Aai:^ffi^4 2 (OSfi 1.2V 
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±f^}si^6 4COtii1^mi^L0 . 9Vtt:itmL. CMOS 

mmi^^i-co "H" coft-^s 6 2 5rai^j-r-i>. 

[0051] I C 6 0 A|*IcOI^SPf(SraillS&6 3*»^>ai:^5 

$fil.m-^S6 3*« "H" "L" t:i:^>T3t)*.g. fc . 

*^0tc=5:O. Aai:'jss^4 2*^^>ii{40. evco^i^s 
6 03ti«tti:>j$ix^. cicostto. 6v«ofi-^s6 0{j. 
iiimm 0 srfKJi L , mmmmrd^yimz. i c 5 o 

AOAaJ:»3«?4 ItcjiMTS. ©M$ix/:r«ffi0. 6 
V(?>fi-g-S6 0{±. IC5 0ArtC0^Ilf&5 2tCA^I 
$ ill). 5 2 {i. A:b{i-^omfiL0 . 6VtS 

2P«^±«Eig&5 4com^im{ao. 9vtiimL. 

"L" C7)^-^S5 2 5:ai:'3-t4. ^ Ltfl^S 6 3<?) 

IC6 0Af*lc7)S«|oIIS6 2{i, Att5::f]5g^4 260S{a 
0. 6Vi:^«{i±fiS;laI8&6 4OiiJ*fl:fi0. 3Vt 
^JtteU. CMOSi&ai^'<.>'PcO "H" £7)<1#S6 2S: 

[0 0 5 2] Z<7ijL0l,Z^ I C50A3&^<5lC60A^ 
"H" ^aMftcfJfc. denies 0 A*»ii> I C 5 0 A-^jM 
m^t^itt^h t . Aai^)«&^4 2lC*3{t*Sm<l-§- 

?sjg{i^Srg(t-5>*\ ■^^^^;^ft^eLT i c e o a^co 
Sfsms&e 2tcA:'3$n-s.«J4i«fi[^!iiSS6 460^:13 

«{!i**^^fc:-^-|.!ti6. fgl C 6 0A|*I<?)SmisIK6 2X' 

"H" c7)m-f-S5 0 5r-?-c0^t^ffiT-#?.. IC50A 
^^/blCeOA^ "H" 5:i§flL.-C*^^.g.HtC. -?-cO I C 
6 0A*>/5> I c 5 0 Ate "H" i^m^S 6 0*«f«^-r-l. 
t , Atli^)«?4 1 X'\,i.W^ 1 . 2 Vcoft^ S 6 0 
flL. -ecOI C6 0A*^^> I C 50 Ate "L" cOffi-^S 
6 0*^iij«-r& i: , Attl:?3ffl^ 4 1 T{i«fiO . 6 V<0 
fi-^S 6 OS-Sm-r-Si -fOf^fe, I C 5 0 Af1cOS« 
ll]iK5 2*i#M-t-&S«tS{a±fiS:lIISS5 4coai*«{a 

{±. muti<r)^^x'h^ 0 . 9 vtc^aw . I C 6 0 
Aij^t^ffiWi^seo^'^mv^h, ic50A*»<bic 

6 0 A^ "H" 5■Jll-:>T^-^■^)ra(', I C 6 0 A*^ii, 
I C 5 0 A>\ "H " ^3lim-r S i: . Aai:^5Sgi^4 2 «^ 
mffll. 2V<Oft-f-S6 0S:i±}:^jL. IC6 0A*^^I 
C50A/^ "L" £ai*-?-St, Aa}*i^4 2A-<i,^ 
fiO. 6V(7MI-^S6 0 2rtB:t|-r-l.. .rixt^ctO. IC 
6 OArteo^HSSe 2*^#Bl-r.S«^Sfi^llIS§6 
4i7)tB:J3^ffi{i:. ^il^flO. 9 v. O. 3Vi:-rti 
{f, I C50AA^A,(Ofi#S50*SftT#-?.<, 
[0053] (2)(c) I CeOAA^^j I C50AA. 
{± "L" . "H" . "L" t^itt^m^^m^. IC 
5 0A*>f> I C6 0 A>\ "L" , "H" , "L" t^-ft 
■r'&fi-§-S5 BSriMO. IC60AA^^5 IC50At: 
"H" tOfiWfEM4'fc. I C 5 0 A*^^5 I C 6 0 A>V 

jiisfi-^*^ "L" "H" iirse^ki-siiiKiftf^ 
tz^-r. I c 6 0 Ai^cof^iasi&aESie 3j&>f>, 010 



( i ) i>z5r^-tm^S 6 3ifi\i!iti^fih, dOff-^S 6 3 
. »*«fiLfefi£lI]SS 6 4 1 0 ( ii ) iO- 
^^imST^'rt|f2**{t}:?3$^i.s. -^r, ic50Ai*i<o 

n%mmm^'5 3i)^io . a i o ( iv) tc^f fi-^s 5 3 

ioff-^S5 3(cSo'#. «^«f4^ 

[gss 5 4 /^la 1 0 ( V ) i.z-^mmrm-w&.^^ii 

3ifi "L" cofzisb. ffitit^g5 1 aAJjf^ttSI, ffiM* 
S6 1 aA^;^-7^fc«, filff^as 1 hifi:f>-)m. &l/ 
«=St#S6 1 b*<:ty*^T'fcS . Clilt J: 0 , I C 6 
0A<0Atb:'D^4 2*^^«fi:0 V. CSOACT) 
A*:tlSra^ 4 1 7&»^>m^l0 ViOfi-^S 6 0, S 5 OA^'atl 
:f]^tiX\,^h, iC6 0ArtcoS«lHlSS6 2{i, AtB:'} 

sig^4 2<o«iao vfcaJi«{a^jsigs&64oai^j«fit 

0. 3Vi:S:Jt«SL. CMOS|^a^^k<0 "L" cr>is 
#S6 2€-m*LTV%i,. IC5 0A|*lC0SfiIIlK5 2 

Aa}:'3Si8^4 i(Dm&.ovkmmmsE.^msi5 4 

cr>iii^n{<LO . 3VtS-J:t^L. CMOSfirSK/l'^O 
"L" (?Dft^S5 2Srai^JL-CV^^. 
[0 0 54] OT, H10<7>(^)~(^) (c^i-^lS 

(>()cr>mWi: IC6 0AF«=I«rt^|gfJlIlIif&6 3*>^>ffi 
;»j§ix^<i-^S6 3*< "H" (c^:* t , Um^^e 1 a 
A^^i'*®. 3ltXffitn:#e6 1 b*«3j-7^mi:^'3. A 
a3:bSra^^4 2*-<^SfirO. 6 VtfOri-^S 6 0 Atffi^l^tl- 
■S.. icO«{ao. 6VcO(l^S6 0<±. fE3^«m4 0Sr 
SajL. a®^ISITd#flbtC, I C 5 0 AOAai*3e^ 

4 Itei'M-rs. 

( D ) co^ra : I c 5 0 Aff^ff)f^^mmm^ 5 3 *-^> 

"H" C0m-^S5 3*iai^F$n. ffifii^SS 1 aA'i^y 
:yc!», -at/f^tit^S 51b *i^v'«tigtc/j:5 . ( .f ) 
mmz I C 6 0 Ai3:)AaJ:^34&?4 2A>^tB:^$iX7t 
"H" C0«#S 6 OJi, *7t'eMiim4 0 ^faiS4>T-, 
I C 5 0 A<?>Aai:^JiS8^4 1 (c{i:$iJ«tTV^:fcV», 

(D) co^rati, Aai:b«^4i*>«^ei^^ss4o^5is 

<t, GNDI,zmi^^tlfz5 0£lcr,mfLtLXM.x.^t> 
tb^ MAtB±)Jffi^^4 1 *»^>m{iiO . 6V ( "H" ) com 

■ts5o*Jtii:^j$fLS ( (o) (^tm(o^^mmmme 

3i]^(^iiit)^tl^m^S6 3<DU^MZimm^ti^ 
V-i) . ZCOm&O. 6V£Om^S5 0{i. fEi^{S4 0 
^^L. mi^T dfmiZ^ I C 6 0 AOAal:'?* 
^4 2tCi(J^^. 
[005 5] U\)<Dmm: (a) O^P^tC:IC5 0A 

oAai:^3a|g^4 1 *><^aj:'jStLf^moio . 6 v<7)m-^s 

5 0(i. ^fi{EjlilSS&4 0 I C 6 0 Ac7)A 

tiit)m-4 2i}-himm^4 ot:m.< GNom^^ 

$i1./S5 0Q<?Dffiiiii:L-rj,;i6. I C 6 0 A|*lC0l*|gf 

ffeSlHlS&*^^tt!^3$iX^fI-^S6 3*-' "H" "L" 
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#^6 1 b*^7)-^mitc=5rD. Atli:^3JS^4 2*i(^«{4 
OV ( "L" ) (Tym^-se Ot^itifj^ix^ ( (TtM 

ii^mim oiimt. wmmmr d^mtz^ i c 5 o 

[00 56] (-)<0KBPb1: (>f ) <0WSfcIC6 0A 

coAai::^s®^4 2*^^>ai:^$iiit«©0. 6V<7)fi-f-s 

6 0 *»\ I C 5 0 Ai7)AiU^]ffi^=-4 1 tCgiJ«-r & . 

(-) Affi*«g^4i*>/c>e^«im4o*^ 

t^tzi^. mAaj*ffi^4 1 . 2v<m^s 
6 o*«'A^j$ixi. ( (-) (TymmcT^iHrnmrnm^e 3i)- 

htiitl^tl^m^S 6 3«OU'<^m±8^»$tl.^V^) , 
2V<7)fi#S6 0<±. I C5 0A|*l<7)^fi[5]S§ 
5 2tcA^)$ix-g.. S«lll8S5 2{i. ^<r)X:bm^<^W, 

fil. 2Vi:^«{2^l2llS5 4cO{±5*«iaO. 9V 

m53l,Z^t^. LT I C60A*-4ffi:J3$it;t 
"H" (±. I C 5 0 AiZ^m^iX^ , 

[0057] {Tf^x^msi: (VN) i^iai^iceoA 

«Affi:'3ffiT4 2 *>A>ai:']§ix/^«fio vcoft-^s 6 0 
*\ I C 5 0 AC0Alii:^f^T4 1 t5ij»t-i> , ( jI^ ) <7) 
WOJi. Att}*^^4 l*-/i>ei*iaiSS4 0S:i51<i:. G 
NDtZi»«Snit5 OS^cOffiiiti: tT^xl.3"v:i6. KA 
aj:^SS^=^4 1 tc{±«{4 0 . 6 v<5Dfl-§- s 6 0 ASA:'! ^ir 
h ( (^) 0»!ra(?DI*I^aiHlK6 3*»^ai^J§iti>« 

fi^S6 0«i. I C50A|*|O»filIlii&5 2l3A^J§n 
h> S<iIIlS&5 2{i. ■ecOA:'3fi^O«fiLO. 6Vi:S 

jpuffi^iss&s 4oaj3'3^eo . 9 v t^i^KL , 

"L" c7)ft#S5 2^tt5^lL. l*ia5MrillHlK5 3tC^X. 

i5LTIC60A*>/^ai:;b$nf>: "L" (5. IC 
5 0A^^^$t^S. 

[0 0 58] {^) (Tywm- ic5 0An<r>t\mmm 

S&5 3*^^ptt}A3>iX-S.^^S5 3*i "H" "L" {,Z 

S5 1 b*«jry«Hiic^:-l.. (^) <mm,t. AffiSUS 
1^4 lA^^>fSM^K4 0&qi<fc. GNDl=^ffi$nfv: 

5 OQcOffiSli: LTEi.i.7t*^, KA£ti:^S^g^4 1 ^-'c, 
?|{aOV ( "L" ) O«-tS5 0*«ai:^$tL5 ( {^) 

l^^MZ\,±^^ix^j:\^) . i<7)«e0Vcofi^S 5 0 
{±. e5MSggS4 0 5r{£jlSt. jiSl^raT d#f*{=. I C 

6 0 Ac7)AI±}*SS^4 2fcfijai-i.. Mta ( 2 ) 
(a)T'BJHgLfcJ:3(;. I C 6 0 AA^ib)*'i>n-C< -1. 
"L" I C 5 0 AfSffitt'tC, -^-tfO I C 5 0 A3&»^ I 

c 6 0 A^m^m^ipmtr^ t . Aai:'jsi3^4 1 {.za 

I C 5 0 A|*iiOSfil2lSS5 2tcA±l$tLSSiP«ffi^^ 



HISS 5 4 c7) Ef}:tittfi[*^'^-(t;-r htzib^ IC50A-C 
"L" Sr-ecoti^ftr^s, 
[0059] (h) tO^Pel: frlE (o) . (-) . 
( * ) <rmmz I C 5 0 A**^ I C 6 O AA.j^'ftLfc 

"H" COfi^S 5 OA^ -^-o I C 6 0 AcoAai:ti«T4 

2 s , ( h ) iosaraii. Aa}:ft5i§T4 2 

3Mm4 0 $-m< t , f^^WSLVt \zm^^iXtz 5 0 Q 

mSi^^t 1 b*i;a->:lfe«^cOT\ Aai:?3ffi^4 2fcJ± 
^fiO . 6 Viom-^S 5 OASA:^:?*!.?. ((f) <^»30 
cOF*lg|5^B||lJS&5 3A^A.aS:'3$tL^fi-§-S 5 3c0b-'<;U 

tc{i^^$tL^rv>) , ttfio. 6Vofi-§-s 5 0{i. i 
ceo An<r>^mm^ 6 2 ^zKfi ^ixh , SfilH]S&6 2 

4«0tti^]^{40. SVtSrlfclSL. "H"c0fi#S62 

$:ai:'3t. nmmm^e3i,z4-x.^, ;loLXIC3 
0A*»ii>aj:^j$n;t "H" Ji. iC6 0Afcsm§it 

[00601 (^)c7)ISPh1: ('^) <OigrHlfcI C50A 
I C 6 0 A'^sii^lLJt "L" (JDft-f-S 5 0*^\ -?-<:0 

I c 6 0 AOAai:>3Ji3^^4 2 tci'j«-r S . ( f - ) 

{±. Affi;'3SS^^4 2*>A.f5mM«§4 0*S1S< fc, GND 
l,ztim^iXtz5 0Cl<r,im.t LX^x.h, ®Jh;#^6 1 
a*«:t7tt®. m/mSm^S l b*s^>4^®5:c^T% 
Aai:l3^^ 4 2«±mfiL0 Vcr>m^S 5 0 AiA:»]$fLl. 

( (^) ff)m^<r>nummmn53i3-t=\i!,:n^Khm^^ 

S5 3eo^^;^fc:^±»^$^^^rV'>) , «fir0V<?)fl^S 
SOti:, I C60A|*I<73SfiIII8&6 2lCA:'3§tL-g.o S 
fi[BIli&6 2«i:. '!-OA*fi-f-<?)«<iiOVi:SI|imCi^ 
[IIS&6 4cOtiJ:*3«{j][0. 3Vt*JtlgL, "L" Ofl-^ 
S 6 2-&aJ:^Jb; l*lSPfftailiS&6 3 K-?-;tS . ^ p bT 
lC5 0Ai)>t^lCeOA^^^iXh "L"*>\i^I 
C6 0At;gft$iX-i.. CcOidtC. IC6 0A*>4>I 
C 5 0 A'VJi-^^om-^S 6 03&s<5ail^4 0 5:^K«i«f 
( I C5 0Ati?iJ«-r2.«5t^) , -fOl C5 0AA^^> I 
C 6 0 AAviH^fi-f-A^^-ft, LT i> , ^(DlCeOA-h^t^ 
I C 5 O A-Nil-3Jtfl-^S 6 0 I C 5 0 AT'SfTT 
hZ.tii^X'%h. t.fz. IC60A*>J?>IC50AA.i^ 
o^Sfi-^S 6 0MEaM^S§4 0 ^BM^\,Z. ^<DIC3 
OAH^h I C60Al3fi^S:)*->Ti). Ml C60AT- 

[006 1 ] JjLhoi d .rcogg3<;ollMfiajT{±. i 
3|scofE3li||S&4 0OMilgl:^iE$^X'5. 2':?0 I C 5 0 A 
i: I C 6 0 AST'. InIB*tC3K:^(6lfc{f 5 0. S 6 0 

^•r«!*iOli^fKiiIl]^-C(±. 2o<7)iC20fcIC3 

jss&io*iiejs-r'Si^. ciftji. esi^tKi o«, ic 

3 0*^^> I C20'\.«iliftL*»-e#^V-»*>A,T'^i-l>. t 

it . 0 1 \.z7rctm 1 co^^j-cfi. fEm8S4 0 ^m-) 
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\imm.^A o<r)mmzw^^fih icsoAticeo 
A t <r)mx'm^i,zwJi\^^z\t^<^m^mi^^x't zco 
r^ib. m^tkcom^^mmzitKx i c 5 o Am/ 1 c 
eoAff)xiiits^>m^wm-t^^kt>^x-^ . ^rnz^ 
-5 T f - •</ naa^^w^-r-s. zttn-^h, $ ^> tc. fss 

^ybZ<-t^^ttfiX'^^, 

[ 0 0 6 2 ] 01 1 ( i ) ~ (vi ) {i. 116 tc^^-^ico 

fllHllS5 1,61 tcia3c0jMfi(HlS§^<$fflt. SflUlK 

5 2, 6 2lC04«Og«IlI8S^«fflL. $^>tC»i«{a 

5 4, 6 4 tcia 7 «0^«{>fct^llISS:ffiffl t 
TV^i.. HStfO^^iSlifiVt til . 2V, ^tit¥l55 
la. 51b, 61a, 6 1 hC7i:^yS,tmi)^5 OQ^ 

mmm^A o (^mmmmmmr d 6 . 7 n#/m . 

^£iMiiag&ft*nin. E74'c7)#ff3«*iVref 3&«1. 2 
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tc-^;e.€.«jp«a{±3a^co^'<;pc7)4'fti<io. 4 v. 

1. 2Vtw-rix{±'J;V^, SmiHlS&5 2, 62lc-^i.sa 

#HSmfflVref . ^9 4. 9 5(7)ffiffiffl, ST/NMO 
S92, 9 3cO:t>-»tn:ffl5-^;i-5.ii:(c<J:'9. 2WIS 
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